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Detailed Report 

1 . Name of invention 

display device and information input device which uses the same 

2. Sphere of patent request 
(Claim 1) 

This invention is concerning a display device which has the following 
characteristics: 

It consists of: 
A drawing tool, 

A display element which consists of a thin film EL element which consists of a 
light-emitting layer sandwiched between a back electrode and light-transmitting surface 
electrode, 

A sensitizing conductive film which is connected to the back electrode side of the 
display element such that the resistivity of the position will be lowered by the drawing 
tool, 

An electric source which connects the display element and sensitizing conductive 
film in series and also applies a certain fixed voltage to these connected parts. 

When the resistivity of the sensitizing conductive film drops due to the drawing 
tool, voltage applied to the light-emitting layer in the area is increased, light is emitted, 
and the applied voltage drops. Regardless of these, because of hysteresis, the thin film 
EL element will keep emitting light. 

(Claim 2) 

Claim 2 is concerning the display device in claim 1 where the sensitizing 
conductive film is a photo conductive film where resistivity drops when illuminated and 
the drawing tool is a light pen with a light source on the end. 

(Claims) 

Claim 3 is concerning the display device in claim 2 which has a filter between the 
light-emitting layer and the photo conductive film to shield light emitted by the display 
element. 

(Claim 4) 

Claim 4 is concerning the display device in claim 2 or claim 3 where the back 
electrode consists of a light-transmitting conductive film and the photo conductive layer 
is between the back electrode and light-emitting layer. 

(Claim 5) 

Claim 5 is concerning the display device in claim 3 which has the following 
characteristics: 

The sensitizing conductive film is a photo conductive film which is formed on the 
light transmitting substrate through the light transmitting conductive film. On top of that, 
through a conductive filter, there are individual electrodes which consists of light 
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transmitting conductive film which is divided into multiple parts and a display element 
which consists of a light emitting layer and light transmitting common electrode. 

(Claim 6) 

Claim 6 is concerning the display device in claim 1 which has the following 
characteristics: The sensitizing conductive film is a pressure-sensitive resistance film 
where resistivity drops due to pressure. 

(Claim 7) 

Claim 7 is concerning the display device in claim 6 which has the following 
characteristics: On top of the light-transmitting substrate, there are a common electrode 
and light emitting layer which consists of a transmitting conductive film formed in order, 
individual electrodes which consist of many sections of the light transmitting conductive 
film on the top layer. The pressure sensitive resistance film is placed on the individual 
electrode side. 

(Claim 8) 

Claim 8 is concerning an information input device which has the following 
characteristics: 

It consists of: 

A drawing tool which has a light source on the end, 

A display section which consists of a thin film EL element which displays the 
position of the drawing tool, and 

A position detecting step which detects the position of the drawing tool and inputs 
it as picture information. 

The back electrode side of the thin film EL element has a photo conductive film. 
At the same time, a certain fixed voltage is applied to these all the time. 

The resistivity of the photo conductive film drops by operation of the drawing 
tool. The voltage applied to the thin film EL element in the are touched by the drawing 
tool is increased, and light is emitted. At the same time, when the applied voltage goes 
back to its original value due to hysteresis, the light emitting condition is maintained. 

(Claim 9) 

Claim 9 is concerning the information input device in claim 8 where the position 
detecting step is a semiconductor position detector which uses photo conductive film. 

3. Detailed explanation of the invention 

(Technical field of this invention) 

This invention is concerning a display device and an information device which 
uses the same. Especially, it is concerning a display device which uses hysteresis of the 
EL element and does not require a feedback circuit. 

(Prior art and its problems) 
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Facsimile machines or computers, etc., with an information input device which 
enables input of coordinates or input of hand writing information such as figures or 
letters have recently been gaining attention. 

In the past, leaving the trace of hand writing information on a display element 
such as a liquid crystal has required a feedback circuit which includes a position 
detection step which detects the position of the writing step and a display circuit for 
displaying the position. This device is complicated. 

This invention has been made considering this problem and its object is to offer a 
display device and information input device which do not require a feedback circuit and 
also use simple circuits. 

(Steps for solution) 

This invention was made after noticing that the light emitting layer of a thin film 
EL element shows hysteresis, i.e. it has a different luminosity as the applied voltage 
increases than it has when the voltage decreases, depending on the thickness or amount 
of impurities in the light-emitting center. This display device consists of a pen for giving 
commands, a display element which consists of a thin film EL element, a sensitizing 
conductive film connected to its back electrode such that its resistivity drops by operation 
of the command pen, and a voltage source which applies a certain fixed voltage to these. 
The command pen causes the resistivity of the sensitizing conductive film at the 
command position to drop. At that position, voltage applied to the thin film EL element 
is increased, and light is emitted. This light-emitting state is maintained even after the 
applied voltage returns to its original value. 

The information input device of this invention also has a hght pen for input and a 
position detecting step which detects the position of the light pen and inputs it as picture 
information. A photo conductive film is arranged at the back electrode side of the thin 
film EL element. At the same time, a certain fixed voltage is applied to these all the time. 
The resistivity of the photo conductive film drops by operation of the light pen. Voltage 
applied to the thin film EL element in that spot increases, and light is emitted. When the 
applied voltage goes back to its original value, the light emitting condition is maintained. 

(Function) 

The thin film EL element has hysteresis in relation to applied voltage. The 
luminosity when the voltage is rising and dropping is shown in figure 2. 

Therefore, if a certain voltage Via is applied beforehand, it will be in the 
condidon shown in A. 

If the voltage rises to Vib in this condition, it will be in the condition shown by B, 
and this thin film EL element emits light at high luminosity. 

Next, even if the applied voltage is dropped to the original voltage Via, this thin 
film EL element will be in the condition shown by C. So, although luminosity drops 
slightly, it still remains high. 

At this point, for instance, if a photo conductive film is connected to the back of 
the thin film EL element in series and a predetermined voltage Vo is applied, the initial 
condition will be the following: 
Via +V2a = Vo--(1) 

At this point, the thin film EL element is in condition A (see figure 2), 
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When the resistivity of photo conductive film drops due to light from the light 
pen, the condition will be the following: 
V,B -l-V2B = Vo--(2) 
Where V2A> V2B, and V,b>V,a 

Accordingly, the voltage applied to the thin film EL element is increase, and the 
condition will be as shown in B, and light is emitted at high luminosity. 

After that, resistivity of the photo conductive film returns to its original value. 
Even if the voltage applied to the thin film EL element drops to condition Via, the thin 
film EL element becomes condition C as shown in figure 2, and it still maintains 
sufficiently high luminosity. Therefore, it will remain as a visible trace. 

(Example of practice) 

In the following, one example of practice of this invention is explained referring 
to figures. 

Figure 1 shows the construction of the information input device in this example of 
practice of this invention. 

This information input device consists of the following: 

A light pen 1 for drawing that has a helium (He) - neon (Ne) laser of 623 nm 
wavelength as a light source, 

A display part 7 which consists of a display element 2 where thin film EL 
elements are arranged in m lines and n rows, a 1^* photo conductive film 4 made fi-om 
hydrogenised amorphous silicon which is connected to the back of the display element 2 
through a filter 3 which blocks light from the thin film EL element, a 1^^ light transmitting 
conducfive film 5, and an electric source 6, 

A position detecting step 8 is arranged at the rear. 

Light from the light pen causes the resistivity of the 1^^ photo conductive film 4 to 
drop. This causes the thin film EL element in that spot to emit light. At the same time, 
even if the resistivity retums to its original value, the light-emitting state is maintained 
due to hysteresis, and the trace remains on the display. Meanwhile, light from the light 
pen is incident on the position detecting step on the back side also. Its position is 
detected, and a position signal is input to a signal processing section (not shown in 
figure). 

At this point, the display 7 consists of a 1^^ light transmitting photo conductive 
film 5 which consists of an indium tin oxide (ITO) layer that has been laminated in order 
on a light- transmitting glass substrate 70, a 1^^ photo conductive film 4 which consists of 
a hydrogenised amorphous silicon layer, a filter 3 which blocks light with under 600 nm 
wavelength, and a display element 2. 

The display element 2 consists of a zinc sulfide : terbium fluoride (ZnS : TbFa) 
light emitting layer 23 between a 1^^ electrode 21 which consists of an indium tin oxide 
layer pattern divided into a matrix on the fiher 3 at a predetermined spacing, and a 2"^* 
electrode 22 which consists of an indium tin oxide layer formed on the entire surface as a 
unit. In addition, between each electrode and the light-emitting layer, there are derivative 
layers 24, 25 which consist of tantalum oxide TaOx. This constitutes the thin film EL 
element with a double derivative structure of mxn pieces. 

Thel^* electrode 21 of the thin film EL element is electrically connected to the 1^^ 
photo conductive film 4. An electric source 6 is connected to the 2"^^ electrode 22 and the 
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1** light transmitting conductive film 5. A voltage Vq is applied continuously to the thin 
film EL element and the photo conductive film connected in series. 

Furthermore, the position detecting step 8 is a so-called semiconductor position 
detector. A glass substrate 80 has a 2""* Hght transmitting conductive film 81 which 
consists of an indium tin oxide layer that has a predetermined resistivity and a 2"^ photo 
conductive layer 82 which consists of a hydrogenised amorphous silicon layer. In 
addition, four detachable electrodes (not shown in the figure) are formed on the ends. 
This detects the position irradiated by the light pen. The detected signals will be input to 
the signal processing circuit as inputs. 

Next, the operation of this information input device is going to be explained. 

First, voltage Vo is applied to the thin film EL element and the 1^^ photo 
conductive film 5 by the electric source 6. 

A voltage Via is applied between the 1^* electrode of the thin film EL element and 
the second electrode. A voltage V2A is applied to the 1^^ photo conductive film 5. (see 
figure 2) 

When light X] is from the light pen irradiated the device, the resistivity of the 1^^ 
photo conductive film 5 at the position drops, and the voltage drops to V2B. 

Therefore, the thin film EL element Is connected to voltage Vib (Vib = Vq - V2B, 
V2B < V2a), and it assumes condition B, and it emits light X2 with 542 nm wavelength. 

When the light pen moves to the next position, the resistivity of the 1^^ photo 
conductive film 5 returns to its original value, and the voltage returns to V2A. Voltage 
applied to the thin film EL blocking returns to Via- However, because of feature, light- 
eriiitting continues as shown in condition C. 

Accordingly, the trace of the light pen is displayed by the thin film EL element. 

A position detecting step 8 is arranged on the rear side where light from thin film 
EL element is blocked by the filter 3, and only light from the light pen can reach the 
detector. The position coordinates of the luminous point are detected in this manner, and 
they are input to the signal processing circuit as commands from the light pen. 

Therefore, according to the information input device of this invention, a trace of 
handwriting can be left without a feedback circuit. The structure becomes simple, and 
the size of the device can be minimized. 

Also, in this example of practice, the display section and position detecting step 
are individual entities. However, they can be formed as a unit on the back side of the 
glass substrate 70. 

The position detecting step can also be changed. It is not restricted to this 
example of practice only. 

Furthermore, the display section 7 shown in figure 3 can have a place photo 
conductive layer 4' between the 1^* electrode (back electrode) 21' and the light-emitting 
layer 23 together with the filter layer 3'. In this case, the back electrode can be formed as 
a unit, and there is no need to form a pattern on it. The structure of other sections and the 
materials of each layer are similar to the above example of practice. 

In another example of practice of this invention, it is possible to use a pressure- 
sensitive sheet which consists of a pressure-sensitive resistive body which changes 
resistivity when pressure is applied instead of a photo conductive film. 

For instance, the sectional structure before and during application of pressure is 
indicated in figures 4 (a) and (b). The pressure sensitive sheet consists of metallic 
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particles ni mixed in silicon rubber g. This pressure-sensitive sheet lowers its resistivity 
when pressure is applied. 

The display section for use with a pressure sensitive sheet consists of, as shown in 
figure 5, a pen 1 1 for drawing, a display element 12 where thin film EL elements in m 
lines and n rows are arranged in a matrix, a pressure sensitive sheet 14 adhered to the 
back of the display element, a conductive film 15, and an electric source 16. Drawing is 
done by the pen 1 1 from the side of the conductive film 15. 

The structure of the display element 12 is exactly the same as the above example 
of practice. In this case, it is designed so the substrate 70 is on the electrode side which 
has been formed as a unit. Pressure from the pen indicates the command position and the 
resistivity of the pressure-sensitive sheet drops. This causes the thin film EL element to 
assume condition A in figure 2, and it emits light. The resistivity of the pressure- 
sensitive sheet returns to its original value. Even if the voltage applied to the thin film 
EL element returns to Vie, the light-emitting condition is maintained in condition C, and 
the trace remains. 

The pressure-sensitive sheet used here is only one example, and changes can be 

made. 

(Effects) 

As explained above, according to this invention, a thin film EL element is 
arranged on the display section. The back side has a sensitizing conductive film such that 
the resistivity at the position will be reduced by operation of the pen. A certain fixed 
voltage is applied to this display section all the time. When the resistivity of the 
sensitizing conductive film drops due to operation of the pen, voltage applied to the light- 
emitting layer of the thin film EL element on the spot increases, and light is emitted. 
Even when the command operation is finished and voltage returns to its original value, 
the Ught-emitting layer in the area maintains its light-emitting state due to hysteresis. 
Therefore, a feedback circuit is no longer necessary and it becomes possible to offer a 
display device with an extremely simple structure. 

Furthermore, a position sensor is arranged on the back of this display device. If 
so desired, it is possible to use this invention as an information input device which is very 
small. 

4. Simple explanation of figures 

Figure 1 shows the construction of the information input device of one example of 
practice of this invention. 

Figure 2 shows the light-emitting properties of the thin film EL element used in the 
device. 

Figure 3 shows one example of transformation of the display section of the device. 
Figure 4 (a), (b) indicates a section of the pressure-sensitive sheet used in the display 
device before and during application of pressure . 
Figure 5 shows the display device from another example of practice. 

1 : light pen, 2: display element section, 3, 3': filter, 4: 1^^ photo conductive film, 4': 
photo conductive film, 5:1^^ light-transmitting conductive film, 6: electric source, 7: 
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display section, 8: position detecting step, 21, 21: I'^ electrode, 22: 2""* electrode, 23: 
light-emitting layer, 24, 25: derivative layer, 70: glass substrate, 81:2""^ light transmitting 
conductive film, 82: 2"^* photo conductive film, 11: pen, 12: display element ,14: 
conductive film, 15: electric source 

Assigned representative: Takahisa Kimura, patent attorney 
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